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(54) PRODUCTION OF POROUS POLYMERIC inorganic substance, compound having a low vapor 

MATERIAL pressure, adsorbent, substance gradually releasable 

upon contact with water, etc. The resulting solution is 
(57) Abstract: freeze-dried, if necessary after being cast on a support, 

e.g. a mesh, nonwoven fabric, or sponge. 

PURPOSE: To form open cells of any desired size by 

freeze-drying a polymer solution. COPYRIGHT: (C)1994,JPO&Japio 

CONSTITUTION: A polymer, e.g. an ethylene/vinyi 
acetate copolymer, polycarbonate, fatty acid polyester, 
homo- or copolymer of tactic acid, PS, PE, PVC, PP, or 
polybutadiene, is dissolved in a solvent If necessary, 
additives are added thereto, such as a particulate 
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Title of the Invention: 

Method for the production of a macromolecular porous 
10 substance 

Claims: 

[Claim 1] A method for the production of a 
macromolecular porous substance possessing open cells, 
15 characterized by freeze drying a macromolecular solution 
obtained by dissolving a macromolecular substance in a 
solvent . 

[Claim 2] A method according to claim 1, wherein a 
powdery inorganic substance is dispersed in said 
20 macromolecular solution. [Claim 3] A method according to 
claim 1, which is produced by sequentially superposing 
macromolecular solutions of different concentrations and 
freeze drying the superposed layers. 

[Claim 4] A method according to claim 1, wherein said 
25 macromolecular solution incorporates therein a compound of 
a small vapor pressure. 

[Claim 5] A method according to claim 1, wherein said 
macromolecular solution incorporates therein an adsorbing 
substance. 

30 [Claim 6] A method according to claim 5, wherein said 

adsorbing substance is an ion-exchange resin or active 
carbon. 
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[Claim 7] A method according to claim 5, which 
incorporates therein a substance which exhibits a property 
of gradual release on contact with water. 

[Claim 8] A method for the production of a 
5 macromolecular porous substance, characterized by casting 
a macromolecular solution on a supporting member such as, 
for example, mesh, non-woven fabric, or sponge and freeze 
drying the cast solution. 

[Claim 9] A method for the production of a 
10 macromolecular porous substance, characterized by casting 
a macromolecular solution on a metal material or an inorganic 
porous material and freeze drying the cast solution. 

[Claim 10] A method for the production of a 
macromolecular porous substance, characterized by 
15 dispersing a physiologically active substance in a 
macromolecular solution, mixing them, and freeze drying the 
resultant mixture. 

[Claim 11] A method according to any of claims 1, 3, 
8, 9, and 10, wherein said macromolecular substance is at 
2 0 least one macromolecule selected from among ethylene-vinyl 
acetate copolymer, polycarbonate, polyesters of fatty acids, 
polylactic acid and copolymers thereof, polystyrene, 
polyethylene, polyvinyl chloride, polypropylene, 
polybutadiene, polyisoprene, styrene/butadiene/styrene 
2 5 block polymer (SBS) and hydrogenation products thereof 
(SEBS), styrene/isoprene/styrene block polymer (SIS), 
polymethacrylic esters, polyacrylic esters, chlorinated 
polyethylene, polysulfone, ethyl cellulose, cellulose 
acetate, and polydimethyl siloxane. 
30 [Claim 12] A method according to claim 1, wherein said 

macromolecular substance is soluble in water. 

[Claim 13 ] A method according to claim 12 , wherein said 
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macromolecular substance is a water-soluble macromolecular 
substance selected from among polyvinyl pyrrol idone, 
hydroxy-propyl cellulose, hydroxyethyl cellulose , 
polyacryl amide , polyethylene oxide , styrene-maleic acid 
5 copolymer, polyvinyl alcohol, collagen, gelatin, and 
agarose. 

[Claim 14] A method for the production of a 
macromolecular porous substance, characterized by causing 
a porous substance set forth in claim 12 to be embedded in 
10 a porous substance produced in accordance with claim 11. 

T.ine 37, 3rd column - line 23. 4th column of Page 3: 

[0007] Now, the mode of preferred embodiment of this 
invention will be described below. Since the method of this 

15 invention is directed to a porous substance which permits 
precision design, it is suitable for the production of a 
porous substance which is used as embedded in advance in an 
organism. An aliphatic polyester, for example, is disposed 
to be gradually decomposed in an organism. The polyester, 

20 in its resinous state, has a small surface area and an 
extremely small decomposition rate. When it is given a 
porous texture containing open cells, it is enabled to 
introduce a liquid for promoting decomposition into the cells 
thereof and attain free adjustment of the decomposition rate 

2 5 thereof. When a medicine such as, for example, a 
carcinostatic agent is dispersed in the porous mass of 
aliphatic polyester constructed as described above and the 
porous mass is embedded in the proximity of a carcinogenic 
site, this porous mass is enabled to manifest a gradual 

30 release effect conforming to the decomposition rate of the 
macromolecular substance. For a medicine which requires to 
offer persistent efficacy, therefore, this porous mass 
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proves to be especially convenient. The macromolecular 
solution contemplated by this invention may be freeze dried 
after it has had a powdery inorganic substance dispersed 
therein. The porous macromolecular substance obtained by 
5 the method of this invention and processed to have dispersed 
therein a- type calcium triphosphate, a compound currently 
attracting attention as a dental material or a material for 
filling cavities in the bone, promises growth into a material 
for filling cavities in the root of tooth and warrants safe 

10 use in an organism as a reinforcing material for the bone. 
Further , this invention allows the macromolecular solution 
to be freeze dried after it has incorporated therein an 
adsorbent substance. The adsorbent substance which is used 
effectively herein may be an ion-exchange resin or active 

15 carbon. The materials which are obtained as described above 
find utility in standard industrial applications. The 
porous substance which has active carbon dispersed therein, 
for example, can serve as an alternative in the field which 
has heretofore adopted the absorbent material obtained by 

2 0 drawing fibers from the conventional macromolecular solution 
having active carbon dispersed therein and weaving the fibers 
into a fabric. The macromolecular solution according to 
this invention may incorporate therein a compound having a 
small vapor pressure. For example, it may be freeze dried 

25 after it has had a physiologically active substance capable 
of remaining undrifted dispersed and mixed in conjunction 
with a solvent. For the physiologically active substance 
to be used as mixed with the porous substance as described 
above, the method of mixing the powder as it is and the method 

30 which comprises dispersing and mixing the powder in a solvent 
insoluble in the macromolecular solution may be adopted. 
The method to be used is not critical particularly. The 
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physiologically active substances which are effectively 
dispersed include medicines in general such as heparin, 
albumin, enzyme, thrombin, antibiotic substance, for example, 
osteogenesis inducing factor, and carcinostatic substance 
5 and fungicides. Though the macromolecular substance to be 
used in this case imposes no particular restriction, it is 
preferred to be based on a polylactic acid, 
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